Hypothalamus and brain stem play important roles in Glucose Homeostasis. There are two types of cells in the hypothalamus: Glucose excited (GE) and Glucose inhibited (GI). GE increases glucose concentration and GI decreases glucose concentration. They are located in ventromedial (VMH), arcuate, lateral, dorsomedial and paraventricular areas of hypothalamus. Nucleus of solitary tract, area postrema, dorsomedial nucleus of vagus and basolateral medulla are also related to glucose homeostasis. VMH contains sympathetic nucleus and upregulates plasma glucose and decreases hepatic glycogen, while lateral hypothalamus contains parasympathetic and down regulates plasma glucose. Through Glut-1, dependent transport glucose enters neurons and astrocytes. Glucose is metabolized and provides energy for GE and GI neurons. Their activity is guided by blood sugar level. Blood sugar level sends numerous signals through vagal pathway from periphery. Neuron astrocyte establishes via autonomic system connections with liver, pancreas, adrenal gland and maintains glucose homeostasis. Post prandial glucose levels are regulated by CNS.
Introduction
Homeostasis can be defined as a property of an organism or system that helps it maintain its parameters within a normal range of values. It is key to life, and failures in homeostasis can lead to diseases like hypertension and diabetes.
Hypothalamus and brain stem play important roles in Glucose Homeostasis [1] . Central nervous system regulates fat metabolism, food intake, body weight and glucose homeostasis. Some of the molecular defects in type-2 diabetes may reside in hypothalamus. There are two types of cells in the hypothalamus: Glucose excited (GE) and Glucose inhibited (GI). GE increases glucose concentration and GI decreases glucose concentration as shown in Table 1 [2] [3] . They are located in ventromedial (VMH), arcuate, lateral, dorsomedial and paraventricular areas of hypothalamus. Nucleus of solitary tract, dorsomedial nucleus of vagus and basolateral medulla is also related to glucose homeostasis. VMH contains sympathetic nucleus and upregulates plasma glucose and decreases hepatic glycogen, while lateral hypothalamus contains parasympathetic and down regulates plasma glucose.
After nutrient injection, glucose is absorbed and distributed in equal thirds to liver, skeleton muscle and adipocytes. Acetyl choline is released from vagus and others like VIP, gastrin release peptide, pituitary adenylate cyclate activated peptide and nitrous oxide are responsible for linking Central Nervous System to hepatic glucose production axis.
Sympathetic nerves are activated by stress, hypoglycemia and produce neurotransmitter, norepinephrine and epinephrine. They act on liver, increase glucose production and decrease glucose uptake by skeletal muscles. It plays an important role in hind brain induced suppression of hepatic glucose production ( Table 2) . 
Effect of High Fat Diet on Neuro-Gluco Regulation
High fat diet leads to defective hormonal and nutrient sensing in peripheral organs leading to insulin resistance. Central nervous system regulation is impaired.
Insulin, leptin and free fatty acid ability to reduce food intake is diminished.
Free fatty acid in CNS may come from local synthesis or from plasma, act on afferent signaling in glucose metabolism through Glucose sensing neurons in VMH or LH. Central injection of Oleic Acid decreases glucose output.
Circadian disruption leads to CAD, Alzheimer, CA, reproductive dysfunctions. Night shift workers exhibit shifted insulin glucose rhythms and have higher risk for development of type-2 diabetes compared to day shift workers [9] [10] [11] It has long been known that sleep debt has a harmful impact on carbohydrate metabolism and endocrine function. It is therefore reasonable to expect that shift work may influence glucose tolerance. Alternating between day and night shifts resulting in continuous disruption of the body's circadian rhythms has been shown to be damaging to the health of workers. Shift work has a significantly detrimental effect on levels of hemoglobin A1c (HbA1c). The effect was similar to that seen with well-established risk factors, such as age and BMI.
The risk of diabetes, some studies reported an impairment of glucose tolerance in shift workers, with increased insulin resistance at night and a higher (almost double) prevalence of type 2 diabetes in relation to rotating shift work, which appears to increase with years spent doing shift work [12] .
Central Insulin Action [13]
Insulin mediates direct effect, leading to inhibition of glycogenolysis and indi- 
Arcuate Nucleus Centre Control of Blood Glucose [14] [15] [16]
The activation of insulin signaling in hypothalamic arcuate nucleus (ARC) is sufficient to decrease blood glucose levels via the inhibition of hepatic glucose production (GP). This effect is mediated by the activation of efferent vagal fibers which innervate the liver. Leptin acts on hypothalamus at ARC, POMC, α-MSH and agouti related peptides (AgRP) and decreases food intake. Leptin decreases glycogenolysis, increases gluconeogenesis [17] .
Delivery of a KATP channel blocker to the ARC, such as glibenclamide, abolishes the central effects of insulin on endogenous glucose production, and prevents, in part, the suppression of endogenous glucose production by circulating insulin. Insulin acts on KATP channels in hypothalamic neurons to control hepatic glucose production by decreasing glucose-6-phosphatase and phosphoenolpyruvate kinase expression in the liver. 
Glucagon-like peptide-1 (GLP-1) is produced in a discrete

Central Leptin Actions [13]
Leptin is a hormone produced by white adipose tissue that has potent effects on 
Central GLP-1 Actions
Besides the gut, the other major site of GLP-1 production is the brain. GLP-1 is produced in a discrete set of hindbrain neurons that project to a specific popula- 
Neuronal Biochemical Sensors
The central administration of macronutrients such as glucose or oleic acid decreases blood glucose and insulin levels. Like central insulin action, the central effect of circulating macronutrients on glucose production is mediated by the activation of KATP channels in the ARC. Elevations of plasma levels of free fatty acids (FFA) or glucose (Table 3) , activate hypothalamic centers which in turn suppress endogenous glucose production.
Neuronal levels of malonyl-CoA act as neural sensors of fuel availability and regulators of energy balance and glucose homeostasis.
Evidence suggests two gut peptides secreted post-prandially viz. CCK and GLP-1 act via vagal afferents to regulate glucose homeostasis forming a gut to brain to liver axis. It helps in suppression of hepatic glucose production.
Bariatric surgery is one form of combined therapy for obesity and T2DM.
RYGM and VSG are now known as metabolic surgeries. Duodeno jejunal bypass has shown to lower glucose by increasing nutrient flow across jejunum. Surgery leads to increase in CCK, GLP-1 and circadian rhythm is corrected. (Table 4) 1) Melatonin increases TG clearance.
2) Quick release Bromocriptine to be taken in the morning on waking up, is used in T2DM treatment.
3) Increased hypothalamic noradrenergic neuronal activity leads to hyperglycemia.
Conclusion
The hypothalamus is emerging as a critical site for the integration of nutritional, endocrine, and neural cues signaling the body's metabolic and nutritional status.
Onset of hypothalamic resistance to multiple signals, such as leptin, insulin, and fatty acids, could contribute to the susceptibility to weight gain and insulin resistance in predisposed individuals. Through Glut-1 dependent transport glucose enters neurons and astrocytes. Glucose is metabolized and provides energy for GE and GI neurons. Their activity is guided by blood sugar level. Blood sugar level sends numerous signals through vagal pathway from periphery. Neuron astrocyte establishes via autonomic system connections with liver, pancreas, adrenal gland and maintains glucose homeostasis. Post prandial glucose levels are also regulated by CNS. Current therapies in T2DM are peripherally directed.
We must target therapies on CNS primary site of dysfunction for both obesity and T2DM. In addition, the hypothalamic circuits that regulate insulin action might become the targets of future preventive and therapeutic strategies.
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